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(54) SCANNING OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
deterioration of image quality caused by the relative 
deviation of irradiating positions in a main scanning 
direction at the right and left ends of an image area of 
two beams caused by making two beams obliquely 
incident on a photoreceptor drum. 
SOLUTION: In a scanning optical system where axial 
incidence is not performed on the cylindrical surface of 
the photoreceptor, a prism through which the beam 
passes in all the scanning range is added between a 
scanning lens and the photoreceptor. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scan optical equipment which performs optical 
writing in electrophotography equipments, such as LBP, and a DESHIDARU copying machine, digital 
one FAX, using two or more laser beams. 
[0002] 

[Description of the Prior Art] Conventionally, the write-in unit which performs a scan write-in [ optical ] 
to a photo conductor etc. in electrophotography equipments, such as LBP, a digital copier, and digital 
one FAX, is constituted like drawing 2 . While a reflective deviation scan is carried out by the polygon 
mirror 31 to rotate, the collimation light taken out from the laser unit 30 which consists of 
semiconductor laser, a collimate lens, a laser drive circuit, etc. passes the scan lens 32 and the clinch 
mirror 33 one by one, and, finally arrives at a photo conductor drum front face (not shown). 
[0003] Moreover, while collimation light is fabricated with the scan lens 32 so that it may be scanned as 
a beam narrowed down the optimal within write-in drum width of face, in order to write in by 
performing synchronous detection of writing and to prevent a location gap, a part of scanning beam has 
also constituted the operation which it is reflected by the BD mirror 34 and carries out optical detection 
by the BD unit 35. 

[0004] Moreover, in order to prevent a location gap of the vertical direction (the direction of vertical 
scanning) of the beam on the photo conductor by the **** error of a polygon side, while considering as 
the line image which compressed and carried out image formation of the beam taken out from laser to 
general in the direction of vertical scanning on the polygon side using the cylinder lens 37, the 
configuration considered as conjugation relation is taken by the polygon side and photo conductor side 
top in the direction of vertical scanning. 

[0005] Furthermore, using a criteria pin etc., in case it attaches in the optical box 36, these configuration 
member is devised so that it may enter in a dimensional tolerance. 

[0006] the lens-barrel 45 and semiconductor laser 39 which possess a collimate lens 38 inside as shown 
in drawing 3 arrange the laser unit 30 in these configurations - having — ****-■ optical-axis doubling 
focus adjustment is carried out and it is attached. 

[0007] As shown at drawing 4 especially among the multi-beam scanning modes which scan two or 
more laser beams in the case of two laser beams, it has two points 43 emitting light in the semiconductor 
laser 39 interior further, and becomes the laser beams LCI and LC2 by which the laser beams LI and L2 
from the laser chip 40 of an edge surface-emitting type were taken out and collimated through the 
aperture 41 at the collimate lens 38 side. 

[0008] On the other hand, tooth-back laser beam LI' from the laser chip 40 and L2 f are detected by one 
photodiode 42 built in the package, and are used for the so-called APC actuation which keeps the 
quantity of light constant. These quantity of light adjustment is performed at the period of page spacing 
which usually performs these APC actuation out of the effective write-in field by the scan laser beam 
just before the write-in initiation for every scan time using laser beam L and V changing almost 



equivalent to a laser drive current, or ****. 

[0009] Although it is necessary to adjust vertical-scanning pitch spacing on the photo conductor drum 
front face (not shown) of the laser beam irradiated from two points 43 emitting light, respectively at this 
time, that amount changes with DPI (dots per inch). 

[0010] As shown in drawing 3 for this reason, before attaching the optical box 36 in electrophotography 
equipment, it is made to rotate, and the laser unit 30 is leaned and attached to the circumference of the 
fitting section 49 of the optical box 36. By this, only the vertical-scanning component 48 of spacing of 
two laser spots 47 is extracted, predetermined vertical-scanning pitch spacing is realized, and the 
predetermined include angle after rotation adjustment of the laser unit 30 is held using attachment 
means, such as the attachment screw 44. In order to lean to the optical box 36 of the laser unit 30 at this 
time and to suppress an angle, the device of leaning semiconductor laser 39 beforehand and pressing it 
fit to an electrode holder 46, is also made. 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, 
since it was the optical configuration of catching the location as for which two laser beams carry out 
image formation a flat-surface top perpendicular to the direction of a focus, there were the following 
faults. 

[0012] It explains using drawing 5 . In drawing 5 , 2 shows the photo conductor drum which was not 
illustrated in the conventional example. It is the same as that of the conventional example which is 
shown with other numbers or signs in drawing 5 , Drawing 5 is the optical mimetic diagram showing the 
path of the laser which reaches photo conductor drum 2 front face from the scan lens 32. It is the cross 
section of a main scanning direction, the cross section of the direction of vertical scanning, and two 
kinds, and the path of the above-mentioned laser is illustrated. 

[0013] As a horizontal-scanning cross section shows, two BI 1 MU shall be scanned in the direction of 
an arrow head S until it results in the path indicated to be Le from the path indicated to be Ls for every 
scan. At this time, two beams Lsl and Ls2 are adjusted with the group in the vertical-scanning cross 
section so that it may become the predetermined vertical-scanning spacing 48 in photo conductor drum 2 
front face, but in order that the actual photo conductor drum 2 may carry out the shape of a cylindrical 
shape and may prevent direct reflection in photo conductor drum 2 front face of a laser beam, the 
configuration of a laser beam which is removing and carrying out oblique incidence of the shaft of the 
photo conductor drum 2 is common. 

[0014] Then, on a vertical-scanning cross section, incidence of the two beams LSI and Ls2 will be 
carried out to the photo conductor drum 2 at points PI and P2, respectively. On a horizontal-scanning 
cross section, these PI and P2 become the two scanning lines El and E2, respectively, that is, the range 
scanned by two beams - El and E2 - the scanning zone of the beam which is the range until each 
crosses Ls and Le, and was indicated to be LSI in the vertical-scanning cross section -- a horizontal- 
scanning cross-section top ~ Al-Bl « two turn into LsA2 - B-2 similarly. 

[0015] Then, as shown in a horizontal-scanning sectional view, in image both ends, the phenomenon in 
which the exposure location of the two beams deltaB shifted relatively [ main scanning direction ] in the 
deltaA and Le side occurred in the Ls side, and it had had the bad influence on image quality. 
[0016] The purpose of this application solves an above-mentioned problem, and aims at offering the 
scan optical equipment which amends a gap of two beams by adding an optical element to the 
conventional optical system, and enables improvement in image quality. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this application is 

characterized by adding the prism which a laser beam bundle passes in all scanning zones between a 

scan lens and a photo conductor drum front face in the scanner unit of 2 beam scanning mode. 

[0018] In the above-mentioned configuration, prism serves to amend and arrange the scanning zone of 

two beams. This prevents a gap of the relative main scanning direction of two beam exposure locations 

in image both ends, and image quality degradation is suppressed. 

[0019] 



[Embodiment of the Invention] (The 1st example) Drawing 1 is drawing which expresses the description 
of this invention best, and is the optical mimetic diagram showing the path of the laser which reaches 
photo conductor drum 2 front face from the scan lens 32. It is two kinds of the cross section of a main 
scanning direction, and the cross section of the direction of vertical scanning, and said laser path is 
illustrated. In this drawing, 1 shows prism, and this prism 1 is set for the path of the laser between the 
scan lens 32 and the photo conductor drum 2, and suppose that it is the prism 1 of the long picture over 
all scanning zones. It is the same as that of what was shown in the conventional example which is shown 
with other numbers or signs in drawing 1 . 

[0020] Next, as a horizontal-scanning cross section shows the above-mentioned configuration, two 
beams shall be scanned in the direction of an arrow head S until they result in the path indicated to be Le 
for every scan from the path indicated to be Ls after the scan lens 32. At this time, two beams LSI and 
Ls2 pass prism 1 , and carry out incidence to photo conductor drum 2 front face at points PI and P2 in a 
vertical-scanning cross section, respectively. Set to Kl and K2 the point in which two beams Lsl and 
Ls2 carry out incidence to prism 1, respectively, and if the point which carries out outgoing radiation is 
set to K'l and K'2, respectively, on Ls in a horizontal-scanning cross section, and Le - Kl =>Ksl-Kel 
and K2 =>Ks2-Ke2 and K'l =>K'sl-K'el and K'2 =>K's2 - K'e2 (vertical-scanning cross section) 
(horizontal-scanning cross section) 
It becomes. 

[0021] It is refracted as illustrated to the main scanning direction in each point of Ksl, Kel, Ks2, Ke2, 
K'sl,K'el,K's2, and K'e2. 

[0022] Consequently, the scanning zone which the laser LSI and LS2 which carried out incidence to PI 
and P2 in the vertical-scanning cross section, respectively draws can be considered as A1-B1=A2 - B-2 
on a horizontal-scanning cross section by devising the include angle of prism, as it becomes Al-Bl, A2 
- B-2, respectively and is shown in drawing. 

[0023] According to the result which actually carried out simulation, making it about 45 degrees was 
able to amend about 3 micrometers of include angles theta of prism at a time at image both ends, 
respectively in optical system with a scan include angle [ by the deflection means ] of about 80 degrees. 
Effectiveness peculiar to this example amends an exposure location gap peculiar to 2 beam optical 
system by the easy method of adding prism to optical system from the former, and can expect the 
effectiveness that it is possible to prevent image quality degradation. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, it is possible to solve by the 
simple method of adding the prism which is generated when two beams carry out oblique incidence to a 
photo conductor drum and with which a laser beam bundle passes image quality degradation by relative 
exposure location gap of the main scanning direction in the image both ends of two beams between the 
scan lens of optical system and a photo conductor drum conventionally in all scanning zones. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The multi-beam light source unit which generates two or more laser beams, and the deflection 
means which deflects two or more laser beam bundles from this multi-beam light source unit, The image 
formation optical system which carries out the image formation scan of two or more laser beam bundles 
deflected by this deflection means on a cylinder photo conductor, and does not carry out shaft top 
incidence to this cylinder photo conductor, By having the optical box which holds said image formation 
optical system, and rotating said multi-beam light source unit to the circumference of the optical axis 
Scan optical equipment characterized by the thing to which two or more laser beam bundles pass in all 
scanning zones between this image formation optical system and this cylinder photo conductor, and to 
do for prism arrangement in the optical deflection equipment which adjusts spacing of two or more laser 
beam bundles scanned on said cylinder photo conductor. 
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